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PURPOSE: To provide a semiconductor package such as 
PGA or BGA package, which allows the increase of the 
number of input and output signals accompanying the high 
integration of a semiconductor element and the increase 
of the dissipation from the semiconductor element, but 
aJso to improve the property of transmission of high 
frequency signal such as over GHz and reduce the 
dispersion. 

CONSTITUTION: This possesses a ceramic multilayer 
substrate 2 such as a nitride aluminum multilayer 
substrate, etc., which has a mount 2a for a 
semiconductor element and a terminal formation face 2b 
and which is provided with an inner wiring layer 5 
electrically connected with the semiconductor element. A 
group of input/output terminals 3 electrically connected 
to the inner wiring layer 5 are arranged at the terminal 
formation face 2b of the ceramic multilayer substrate 2. 
A group of input/output terminals 3 have signal 
terminals 4a and 4c, a ground terminal 4b, and a power 
terminal 4d. Out of these, the signals 4a and 4c are 
arranged next to at least one ground terminal 4b or the 
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(57) [ffft] 

[HUH] PGA^BGA^M^^^^Cfc 

ir9 * x *J1 SIR 2 fcJMTr*. i?7 % y 2 

a, 4cfW<H io©^yK«f4b4fcU8 



ra- 




-201 
-2d 
-2e .2 



[*SrtM»3fcs>JSHl 

AffiU 

tflI5ft#«^^5^^^m-§-«^-Jl, loco 

mis ^ ? >- * h:«k*hf- i:i«tt ktu * 

«rlBrt«BBl»JBB:, flr*K«MT ^9 KBfi*iUB*5J:Ut 

2/ ^ x £ s £«<offi/i tc^j- b x assncBaa * v ^ 
s i k*« i tm,<o*mwms* y 4r—&\c*s 

miBfs#Ba«Jifc«55;»^«tt*^ mEir? * yt* 

U 

^j|Hff^^co^^^^ft-^^*i> '>4<it loco 

miB ^ 7 ^ * tt«aws^ b mm br ia?u s tix 



(2) - 3 3 0 4 7 4 

2 

[ 0 0 0 1 1 
[0 0 0 2] 

5CMOSy-f7W^EC L^bTl/^^^ 
[0 0 0 3 ] b r <5>t\ iB*fs ^2gfl:*^<0 lS^f-S 9 

[0004] roi5ftrk!& 4 6, QFP (Quad Flat 
20 Package) flUCit^T* *iH^t:lCSaiC»JCS^rj!BT«>S 
bmc, MKftl^t^^^^SOPGA (Pin 
GridArray)^^ — ^BG A (Ball Grid Array )>><s/ 

[0 0 0 5] "f-Jfcfcfe, 4**«Jfi^PG A^y^— ^ 

^*«5tcOPG A/^2/<^ — ^BG A/^S/<5r— ^ 
[0 0 0 6 ] — Sifico^#^9K^JiAS I C(C^^> 

*«^*J5l»eiS64#ttS:fpI±*-ii:S ^ k *s*ii> ^tv^ 

So 

[0 0 0 7] 

50 flcffl^y-ir — ^C^f-rSS^Wtttt, AtH^^^tf^P— 
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*b< ftotKv^, 
[0 0 0 8 ] ffijjtff , AUJ^ft^ttOfllJP^iBttlRtt-fb 

oKa»ffftl£i#5 GHz4r«*.*J; 5*i««ttflr-g-ofi 

[0010] 

[^M^rfl?*-f ^^^^#^] *»Wo*an*ffl^2/^ 

^si^e** 5 ix^^^/is^t, mis 

***JB£ffi^«^J*ffifcRtf feft, »*«S^ 

Jvtv^r. i&WfRi: Ltv^^ 
[0011] SfclC, *»«©^*fls:ffl^3/-5r — 

!S#gt etc Isabel £ 4£»tt*^oJMftffii«H?- 

ia^9^KE»JBi:«*«ilc«M«*^ ffllSir^^^^ 
^ *«£«o*^jS;ffifc:R# ^tiftf? v KStfPi , 
WHa*»E»*i:««W^*tt*^ mtm? 

*Ei»Jit««»^*iBi5*^ m%tt?%y2*&mm 

[0 0 12] GHzSriB*.SJ: 5*i«JaRfS#©fii»Wtt 
tcJKBSrXtf-rSHfc Utll, fS*E*e!>E**. ^ y 
*E«fcs>:fr«K fa-^E^^^^v KE**JJ;V««E«* 
OB!(i«ttE«i:©««WjB'&«d^A:&n*. CUftfe 



(3) - 3 3 0 4 7 4 

<^5^ fs*E»taw*ttEi»fcom«awjB'froA-& 

v^fc», S2S«ffiE* testes y ^-ylijiE^iW 
E*2:£2*«ffiE*ll£ ©««»«^<o**S*/h3 < f 

[0 0 13] *«W©*i»ft:ffl>'^y^--^*5V>-C»±, 

«**k»*UTEm;ft"Cv^*. Attftilctt* 50%^ 

«»*fctt#UTE*Jb-C\o5. ^oX, *&flr#»^ 
ui£< y ^««t©si»*S:/hS <-rsr i^s-c* s 

Iti^lciot, fs#E*Oi«jgSfiiS4#ttSri6]±$ii: 
[0014] 

[0015I Bitt, ^W^**^^^^— e^SrP 

G A*5j:U«#A*Ka P G AOV^^^5§^t£X& 

[0016] HH^I-^iUfrM^y^ — ^ 1 tt, -hffi 
2 a d>CMOS^ hTV-f^EC L hTl/^^ 

[001 7 ] afbr^ 5- 9A*jia*E2tt, siio^ 

i\LTA'X~ VJ*m 2 c , 2d, 2e, 2f. 2g5:^l 
fctflj; 5«jabfc*JBEi»S*R-C«>*. 

«^tta-r«rt«RE*JB5*5RJte>^rv^So 
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[0 0 18] Sfc, iML^Att*t°^£&3 ft, »fcT 

[0019] ±isa^r^^^9A#JBStE2o 

BBffitt, H i K^Sih/fcrtffiBBISJi so- asuna-rsfc 
fcot*te&v\ 

[0020] ik±.m<omi comtTsv^^-v 2 c _l 
\ct± % rt/mtme tmrnzmm 7 t*K 

fc* * 2^^{bT/V5:^57^ji 2 dilute, ft^o— 

ft mimm a&mf fefttv^. 
[0021] * 1 oft #bb*iu§ s 

«K*i*;**vtv^. * 1 oft -§-BB*it« s <D{&m\±. m 

«>S;trr*— /V8 b i «««jtc*tt*ti,xv^5o trr* 

AW* ^4 a i«&WK*JIRS;h/o^o 

[0022] S3^iftr/v^i7^i 2 e ratify 
^KBB*ftJi9j&5Rttfe;ft/Cv^o ro^^v KBBIftJB 9 

tt) tC^^t^TV^o i/^^KBBJ»JB 9 co— Hi 

^9 a km^icmm^fhx^^o trr*— ^9 a it, 

^AW*t°>4 b fc««WlC»«K*^"CV^<5 0 -Tfc;b 
rcoAtti*t°V4 bft^7^ Ktfv (^9^K« 

[0 0 2 3 ] % 4 <om.i\LT A* MM 2 f ±tC 

ft, ffiofS*«*5|*|ili-^^©WS©B2l»^— V'* 
^T%m2 off #BB*S/I 1 OdSRtt.fe^TV^. 12© 
fS-g-BBJIJl l 00— igtt, H^&¥lB&Ufctrr**-/W:: 
J; "9^ffiBBM/i 7 i:m^W^c®^K$^TV^^ 0 f!20ff 
*BBIRJ1 1 0Ott$&fi, gft;7/v^?A^IIffi2^ 
T®2 b*t8ERS*tfc:trr*-- ;H 0 a 

tr^fc ftSAW*tf>'4 bOBMcBB^frfcAfctiAtf ^ 
[0 0 24 ] m 5<Dmi£T;\s V J±m 2 g±Ultt, « 



(4) &m¥3 - 3 3 0 4 7 4 

6 

ft. !S5o^t:T/v^nr>^Ji2 g ±tc^ffitt 
tt) ic^jStSftXV^o ttSHBiKJI 1 0O-#fcte, 

*«B6bfctrr^— /ncj; »9»DBBaJ6JH 7 t asetwu:* 
UfcStLT^*. ««Jii loligtt, Sterns- 9 A 
0>m&fc2<DTffi2 b *-CffiR**bfetfT^— >H 1 a 
fc««WK»JK£;h/tV^4. tfr*~A-l 1 ait, _h|5 
Lfc«#tf^fc**Affl*fc , :>'4 c oPtcBB^fr/tA 

ta*tf>4 a km.$x&)\ci%wt£tix\,^z>o i-*fc*>, r 

[ 0 0 2 5 ] ±a*L,/tfS-J§-BB*SiJB 8, 10, {f^^ KBB 

[0 0 2 6 ] ttt, rn&rtfflBB*Wl5 0»/*te1t J S=> 
*>9lflIbS:iiI3:aitRi-Sr.i:^J;oX, HUC^SftS 
Attt*tf^W3tt, ft-^t°^4a, 4cl:»*Ut, £ 
*«ffio^ r 9>'Kfcr^4 b*fett«»tf^4 d^tt^-r 
SJ; 5U:BB?U£*vrv^ 0 ft #BBig§UI 8 , lot 

pa v kbbsss 9 as x vtmmzmm 1 1 1 it, u/t 

^^BBg^^TV^o fV^i^t, ^ff#-t°>-4 
a, 4 c lC*Jtt*^fS-g-BBi»* 8, 10fi, ^7>-K 

BB^ii 9 ^mm&mm 1 1 1 t^-e^si^Bag^^rv^ 

[0 0 2 7] IUl Sr#fflUrRW b^AW*t°>'4 a , 
4b, 4c, 4dttAttlA^a3 0-«-Cfc») > Affi 
* 3 o^#BB?iJO— ffJSrH 2 (c^f 0 m 2 ic^T 

<t Ata*f^»3 tt»^tttc«aiJWlcBB?»J*^-C 

ttfcfe, ^roft#tr^s«>BB?iJ±o 4^Ffoiitti 

0^^<t^ l^^ftCli, V Ktf^G*yttt«JRt^ 

G^ma^t^p^^Tb^BBe^^xv^^tv^^tf^^ 

* s BB«**i/TV^T t J;v\ 
[0 0 2 8] Jb»b*:J;5fc:, 

P^it^i ^^AtH^^^IPS SrBB?'JUrv^o r. 
^^:^mi^h: 0 ^Pi:8I^Lrv>^ e r o> <t 5> * tfvBB^'J 

[0 0 2 9] B3B\ Hi ^bfc^afiLfleffl^y-jr — 
i^H, ^ffiBBiSlg 7*5J:tJ«jB 1 off -^-BBiSI/i 80— 

50 ::t, «*iB*B8ic«#«i«ds«Hyt»^, iSt 



7 

[0 0 3 0 ] ::t, y * — ^««toftKicfi, 
£ c B3 tc^-TJ: 5tc, ff^fc°^4 a^BSL^ttt^ 

^4 atcp«u^^^>-Kt o v4 b (Dm&itmcm^x 
yf—i/mm (B3 +^^n-c^i-) a^*r,£ 0 

KffiiBJi 9i:»iiS V ^-yl»©g»«Sr 
g<t^rt^§ 0 r^lifg^-t°^4 a jbSttJRt^V 

[0 0 3 1 ] tLX, m2tc;^L,/t£ ^T^fE^- 

[0 0 3 2] — *84 tC^-Ti 5 tC, ft ^-t°^4' a (DM 

leu, y^-yiffi^f (H4 <P&:WX7fT) tefi 
offiBiotf ibottcj:or, *fs#sai»-cy ^««e 

[0033] r^llifc^lfio^atffffl^s/^ — IC*5 

*5J:ac«iBiia«ftJB 1 1 ti^siKiBaau-cv^. «eo 
■t* fs*Ba*Ui8, lotw^^vmiig^ 
J:U<*fl[BBI*/li 1 i:©««tttt-&ft«:4:ds*5J:^— ft 

itsrtws. rtui, ft -s-iaiftJB 8 , loc^-r 

BBi^^8, 1 Vfc°— ^>-^Sr*5*JJ:-t— Sit§ 

i:i65-C*S. ¥ffitt0^9^Kiai»Ji9*5J;V««iaj» 

[0034] i» uyt j; 5 r. <D$mmi&<o*m&m 
*«r*j»UTv^. rtLkicj^T, ^roft^-ia^o 



(S) i|#||5p8 - 3 3 0 4 7 4 

S 

So 

[ 0 0 3 5 ] -T AiS^****-?-^ ASIC 

[0 0 3 6 ] H5tt, H 2tC^U^:AW*t ,> >'tP3 Sr^T 
•T^**ft:ffl^y5r — S?l K&^T, ftSSBBIfcJI 5 * <9 
fff-8-ia** (8, 10, 4a, 4c) (S 2 i'< 
y*—#) 0.1GHz7&>£> 10.1GHz*-C©*tt6iHSr=fiT-f- 
5*:y h V— ?y*r?'{ J f (HP8510C(t V*/ 

<?0 [0 0 3 7 ] AftcWftiBMS^ffittEJlTiC^-rii 5 

So £t\ <s*Baj»o*3&*e>»*uyt2oSr^s^sjR 

U b7t 2oO{§#Ba^£^®B£*|g 7{g[j-C 

-^^fg#Ba^om*§-t: 0 ^S^^A*b, 
Off ^-Ba^ii S:lTfi» £ 1i:;fc*ffiSaiRJl 7 TSU^fS 

sai»Jitc«6u «i*ofs*f ^s^feaj**fe«. * 

[0 0 3 8 ] — *^PJt^>M:^i: tt, t»**afi© 

V^^V'Kt'vSriaeU •tOjaHlCft-g-lf^SriaBU 
ft:„ r^AtiJ*trvSR©ia?UJEJl^«:, ±lE3SS6flglfi«>^ 

a 0 p^^ic^t m <&is * t° v^sag * t> o * m 
^ [0039] Bsj&^swjcts^ ±iaigjfi^iB^ 

tt©flr*ia»fcov^x<5[B«iiceiswttSr«ftbfc 

[0 0 4 0 ] — 16A»&BM»4J; 
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*L^a^r^^ = 5'^*JiaEtR2 4rft J ffl LTV^£ 0 IK 
^k^O^JSASHfetLTV^. $ fete, -/<y$r— 
[0 0 4 1 ] *5SWO^i8ft:ffl/<s/^— S^^ib-ft 

*#WlCllCPU*f f ©j|t«fc Lt»l 

t&>£ 0 

[0 0 4 2] JbaU/tlllfc^lft^****:^^-/^ — i?l 
^imtVPtftgf^J; 5>tc, AtH*fcr>'W3 4:ia 
< fc 50%^±<off-§*t°>'sa^#< t fc lo^^^y 

[0 0 4 3] 16 If 3/ b^>C PU d>*< 

[0 0 4 4] ^ £TcDft#tfVS£s&f bfc 

e>fev^;fettTW:fcv\, AfflAtfV'OBayiJoi *£4:i*«> 
tve SfcttmjRtr^ p i: S J: 5 tcEWT 5 r i: 

i"<Dtm<o S r k AST* £0 

[0 0 4 5] ^WO^flcffl^-y^ — s?^*5»tSAa 
Ui|»*Ufcd>fc< i l^Brlc^^^Ktf^G*fctt« 



(©) i|#i¥8- 3 3 0 4 7 4 
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^P«ria«i-S<t 5«ffiW4: urt^v\ <t 

[0 0 4 6 ] i^b^^ffi^^^^ffl^^^-^l 
^T, ^s"*— S?«3iFd kUT4£ffl£*b 

[0 0 4 7] * fcKiN8flsS!^2 1 11, fllfctfH'ftrA' 

5=-9A«i«*3&»e>jfcs«'ih«tt-2 3ts?:i:ao 
r«ffi*fih*^rv^s. a^rA'5^9A»»jh«BW2 

A*JBS4K2 0*»flc*-f**Bff^a**^ ^odfl)K 
ffirtlc^«#5S^2 l 36«iRS**T,SJ: 5ic*^SixXV^ 

^ SfjtSMt 2 3 t <£>$H^J4, Pb-Sn*H, Au-Sn 

[oo4 8] ±L&\sfzmmmi&ft*&9i<o¥-m»ms*ty 

ffl^y-ir— ^iCiSffiUfcflfiJTfcSdS, teOAW**^* 
ASHy-k bT^rr^BG Affi^s/^— k 
[0 0 4 9] H9tt, — ^SrB 

g a/h^< 3/ ^idssffl byt^»s?gifi^«jasr^r»f ffi 

30 HT&60 H 9 l£7j^*f~ BGAffl^^y^' — 3 1 ft, ^fll 

r /i- 5 = 9 a ^gis 2 osw^j-se 2 b tcga^u * 

^^^■«-?-SR3 2 (/^>-7°^3 3) LtV^S 0 

Hi ^^b7^ PGAffl^^-^ 1 fc ^-i*5:tU 
[0 0 5 0] s^ls-rm^ 33a, 33c liff-g-iS^T* 

^ 3 3 £r6a^lJ b^t B G Affl/^ ^ *^ 3 1 IC&V^T h , ffl 
tteiS4»tt*rp]JiS**ri:*s-c#S. tit, k'coj: 

[0 0 5 1 ] ±IBbfc#ISliS»1ft-Ctt, ^^^^5r^ 

5c ¥&m*mm-rz>^h h «r^Tfc^ 0 
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[0 0 5 2] *:fc\ HW¥ 7-27164 -%<&mc}*7 ? y V 

4: lt coy — Kfc Sr^stcia^ij 

So 

[0 0 5 3 ] -^^tC^JD^T, UTV^ 
[0 0 5 4 ] ^^tC, QFP^»^lCW:y — Kfc**«: 

*^t*a«««w^««fci-Si^*A s *)S^:«), y-K 

[0 0 5 5 ] 



(T) 4#H^8- 3 3 0 4 7 4 
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[Ell ] ^K^i^^^^lrPGA^^j/ 

[B2] Ell tc^t"PG A^<:y^^oA^iJ*fc 0 >' 
o-E^J£;^rl2*C&£o 

[i3] Hi ^tPGA^/V^-^^^t 

ic» [@5] m 1 isjzvia 2ic^-r pg Am^y^— 

[H7l Ml iC^tPGAffl/V^^^Affi^t'y 

oteoia?ijfl»jS:^i-ig-ca>So 

[18] mi \£7F~PPGAms*?y<!r—z?\£¥m»$l* 
[19] «floM#fl/V^^5:BGAffl/^ 

^--^^i®^ ^mmmm<omm^^TWrmm^^> 0 

W*oR«] 

1 **fltfB 

2 SflST/l' ^ = 

2c, 2d, 2e, 2f, 2g aftsT/V * ^ # 

3 AW^tf^ 

4 Atb*tf>- 

4 a , 4 c fa-§*t°V 

30 4 b ^^KtfV 

4 d 

5 rtSffffifliJi 

8 mi ^ft^ia^ii 

9 ^^^KBBISJB 

1 0 * 2<z>«-§-k*wb 

1 1 wmgM&m 

2 1 *nwm^- 

3 2 y<^m^ 

3 3 sO-^lffi* 



(8) 



!»i?8- 3 3 0 4 7 4 
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